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their own, the effect on a photographic plate in the ultramicro-
scope would have taken the form of a series of straight lines
parallel to the direction of flow of the liquid. If, however, the
particles were moving independently of the liquid stream, any
motion at right angles to the stream would be reproduced on
the plate; and their tracks would he wavy lines instead of
straight ones. The amplitudes of the waves in a line furnishes
a measure of the movement of a given particle, since the rate
of flow is known. In this way, from the wavy line on the
plate it is possible to reconstruct the proper motion of the
particle.
3. The Kinetic Theory and the Brownian Movement.
It was surmised by the earlier investigators of the Brownian
movement that the phenomenon was explicable on the assump-
tion that collisions were taking place between the suspended
particles and the molecules of the liquid in which they floated.
Ramsay appears to have been the first to carry the matter into
the stage of quantitative results. From his observations he
calculated1 that a particle weighing 2*8 x 10 ~12 grms. would
have a velocity of 1'4 x 10~4 cms. per second; and he sug-
gested, further, that the underlying cause of the action of
electrolytes on the motion might be sought in a breakdown
of large associations of water-molecules, so that the impacts of
the water-aggregates would be feebler when an electrolyte was
present in solution.
Even without bringing quantitative measurements to bear,
there is enough evidence to show that the kinetic hypothesis
is a probable one. It will be recalled that the nature of the
Brownian movement varies with the size of the particles in
suspension: tiny particles move quite at random, whilst heavier
masses tend to oscillate around fixed points and do not fly
hither and thither throughout the liquid. This behaviour is
exactly what might be predicted from the kinetic hypothesis.
A massive particle will move only slightly under the collision
of a lighter solvent molecule; and since the impacts of solvent
molecules take place on all sides of the particle, it will tend to
move approximately about a fixed position. The lighter par-
Ramsay, Proc.> 1892, 7,17.